Abstract. The Photo Injector Test facility at DESY Zeuthen (PITZ) works on the optimization of electron sources for Free Electron Lasers (FELs).
Introduction
The Photo Injector Test Facility at DESY Zeuthen (PITZ) has been built in order to test and optimize electron sources for Free Electron Lasers (FELs) and future linear colliders.
PITZ is a facility that has the purpose to produce intense electron beams with minimum transverse emittance and short bunch length as required for FEL operation. The experimental set-up consists of a 1.5 cell L-band RF gun with a Cs 2 Te photocathode, a solenoid system for space charge compensation, a photocathode laser capable to generate long pulse trains with variable temporal and spatial pulse shape, and an extensive diagnostics section. The slit masks technique is used for the electron beam emittance measurements, the emittance measurements system (EMSY) including single and multi slit masks is located at z=1.62 m from the cathode. A schematic layout of PITZ is shown in Fig. 1 . Charge densities are plotted in arbitrary units on the negative axis. (Fig.3b ) that secondary electrons can explain at least partially these phase scan peculiarities. Furthermore, momentum measurements and simulations [5] show that the beam momentum distribution contains a secondary electron part. 
Charge production study

Emittance study at PITZ
Measurements of the transverse emittance were performed using a single-slit scan tech- 
Conclusions
The optimization of the electron source at the Photo Injector Test facility at DESY Zeuthen (PITZ) yielded a minimum normalized projected emittance of 1.5 π mm mrad in one plane and of 1.7 π mm mrad as a geometrical average of the horizontal and vertical emittances. This result has been obtained by extensive variation of the photoinjector parameters within a wide range. A flat-top longitudinal photocathode laser profile has been used. Detailed experimental and numerical studies of the photoinjector have been performed. As next step, a large extension of the facility by including a booster cavity for emittance conservation studies is foreseen as well as further improvements of the photocathode laser properties. [2] "SASE FEL at the TESLA Facility, Phase2", RESLA FEL Reports 2002-01.
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